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ABSTRACT 
 
A total of 26 tilapia fishes from Setiu Marine Pond, Terengganu were examined for parasites and bacteria 
(Streptococcus agalactiae) infection. Along with fish host sampling, physiochemical parameters of the fish pond were 
also being recorded. The fish were examine for ecto- and endo-parasites, followed by bacterial examination from 
obvious lesions and selected organs such as liver, heart and spleen. The main parasites that were recorded were 
protozoan parasites from the external part of the fishes. Only one helminth was found from the intestine of the 
fish. All fish were negative for S. agalactiae infection. The correlation between the prevalence in relation to size 
class and gender of fish were weak to moderate but not statistically significant. Overall, the fish cultured in the 
marine pond shows an excellent health condition, this might be related to the optimum physiochemical 
parameters recorded in the pond during the sampling period.  
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ABSTRAK  
 
Sejumlah 26 ekor tilapia dari Kolam Air Masin Setiu, Terengganu di periksa untuk kajian parasit dan jangkitan 
bakteria (Streptococcus agalactiae). Ketika persampelan ikan, parameter psiko-kimia air di dalam kolam ternakan juga 
turut direkodkan. Ikan yang disampel diperiksa untuk mengetahui kehadiran ekto dan juga endoparasit, diikuti 
dengan pemeriksaaan untuk jangkitan bakteria dari luka yang kelihatan dan juga dari beberapa organ seperti hati, 
jantung dan limpa. Parasit utama yang dijumpai ialah protozoa di bahagian luaran badan ikan. Hanya seekor 
cacing ditemui di bahagian dalam badan ikan. Semua ikan didapati bebas dari jangkitan S. agalactiae. Perkaitan 
antara kelaziman parasit dengan saiz dan jantina ikan adalah rendah dan sederhana tetapi tidak signifikan secara 
statistik. Secara keseluruhannya, ikan yang disampel menunjukkan tahap kesihatan yang sangat baik. Ini mungkin 
berkait rapat dengan parameter psiko-kimia kolam yang baik semasa persampelan dijalankan.  
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INTRODUCTION 
 
Department of fisheries Malaysia (2007) stated that, the aquaculture industry in Malaysia contributed to about 16% 
of the national food supply and tilapia (Oreochromis sp.) is the one of the major freshwater species that were 
farmed in Malaysia. Parasites and bacterial infection are common problem in tilapia farming in Malaysia. 
Parasites can contribute to major disease in fish which result in reduced fish production by altering the normal 
physiology of fish which if left uncontrolled.  
Protozoan parasites are among the most important parasites that usually can be found parasitizing tilapia. 
For ciliated protozoan, the common species infecting wild and cultured tilapias are Ichthyophthirius multifiliis, 
Trichodina spp, Tricodinella, Epistylis, Ichtyobodo, Apiosoma and Ambyphrya (El Sayed, 2006). While for flagellated 
protozoan the common species found on tilapian is Ichtyobodo necator which previously known as Costia necatrix 
(Plumb, 1997; Shoemaker et al., 2000). Other reported flagellate protozoan parasites found in tilapia culture are 
such as Cryptobia branchialis (Kuperman et al., 2002), Amyloodinium ocellatum (Kuperman and Matey, 1999), 
Spironucleus vortens (Paul and Matthews, 2001) and Trypanosoma mukasai (Sinha, 1986).  
Helminthes are among the most important parasites and include nematodes (roundworms), trematodes 
(flukes), cestodes (tapeworms) and acanthocephalans (spiny headed worms) affecting both wild and cultured 
fishes (Hussen et al., 2012). Helminths normally inhabit in the alimentary tract, body cavities, internal organs, or 
encysted in the muscle (Bell and Burt, 1991). Several studies showed that Cichlidogyrus and Scutogyrus are the 
common gill monogeneans found on both O. niloticus and red hybrid tilapia (Agos, 2013; Aguirre-Fey et al., 2015; 
Akoll et al., 2012; Maneepitaksanti et al., 2012; Tombi et al., 2014; Lim et al., 2016). Infection of cestode in tilapia 
were reported both in wild and farmed and species isolated such as Eubothrium tragenna and Polyonchobothrium sp. 
(El Sayed, 2006). 
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Crustaceans are macroscopic, lack of host specificity and can be found on a wide range of freshwater fish species. 
Crustaceans, including the copepods Ergasilus, Lernaea, Caligus and Lamperoglena, the branchiurans Argulus and 
Dolops, and isopod Alytropus typus are the most common parasitic crustaceans infecting both wild and cultured 
tilapias and can cause serious damage in cultured tilapias (El Sayed, 2006).  
Parasitic infections usually predispose fish to secondary infections like fungal, bacterial and viral disease 
(Sarig, 1976). Among the common bacterial infection in tilapia farming is caused by S. agalactiae which cause 
streptococcosis that can infect both populations of fish from wild or captive environment of freshwater, 
brackish water and marine species (Austin and Austin, 2013). In Malaysia, once outbreaks of Streptococcosis 
occur, more than 2000 infected fish collected and mainly the fish are from caged culture fish in lakes and river 
(Zamri-saad et al., 2010). The infected fish will loss appetite, swimming abnormalities, unilateral and bilateral 
exophthalmia, corneal opacity and external hemorrhages. Therefore in this recent study, we aimed to examine 
the occurrence of parasites and also S. agalactiae infection in cultured tilapia.  
 
MATERIAL AND METHODS 
 
Fish sampling 
Sampling of tilapia host was carried out at aquaculture facilities of Projek Pembenihan dan Asuhan Ikan Marin, 
Pertubuhan Peladang Terengganu, Kg. Fikri, Setiu, Terengganu (latitud). The fish samples were cultivated in 4 
earthen ponds with water source from nearby river. For this study a total of 26 red hybrid tilapia (Oreochromis sp.) 
were collected from two class size (Class 1: 10 to 20 cm, Class 2: 30 to 40 cm). Water parameters such as 
Dissolved Oxygen (DO), pH, temperature and salinity were recorded using YSI multiparameters probe.  
 
Parasites examination 
All tilapia samples were collected by using drag net and transferred into individual plastic bag and supported with 
additional oxygen before immediately transported to the aquatic laboratory located in University Sultan Zainal 
Abidin, Kampus Besut, Terengganu. To ensure the parasites fauna in the fish samples remained until 
examination, the fishes were kept in fish tank with water taken from the pond. Prior to pithing, fish host were 
measured for the weight and length, and fish sex was identified by direct observation at the genital area. After 
pithing, the whole body of the fish including the body surface, opercula, gills and fins were examined for 
ectoparasites. Endoparasites examinations were done by exposing the body cavity and most of the internal 
organs. The stomach and intestine were kept in different Petri-dishes containing distilled water. The contents of 
the stomach and intestine were washed out into different Petri-dishes with distilled water. The stomach content 
was examined for parasites. Parasites found were preserved in 70% alcohol for further analysis.  
 
Data analysis 
 
Overall prevalence, prevalence of infection in relation to size and sex were calculated. The correlation of 
prevalence in relation to size class and sex were analyzed using Pearson Correlation Coeffecient Analysis in SPSS.  
 
 
Bacterial isolation and identification  
Prior to the experiment, the fish surface was disinfected with 70 % ethyl alcohol (Hany et al., 2014).  Swabs were 
done from the spleen, liver and heart of the fish and then cultured on Blood Agar before being incubated at 
37ºC for 24 hours (Ali et al., 2010).  The bacterial colonies of different morphologies were sub cultured several 
times to obtain pure cultures. For the identification of S. agalatiae, the pure culture were Gram-stained for 
morphological characterization observation (Ali et al., 2010) and then were tested with biochemical test such as 
catalase test, hemolysis test and CAMP (Christine-Atkins-Munch Peterson) test.  
 
RESULTS AND DISCUSSION 
 
Physico-chemical parameters of sampling ponds 
Table 1 shows the physico-chemical parameters of the four ponds where the fish hosts were sampled. The water 
temperature ranged from 27 to 32.6oC, the dissolve oxygen range from 2.5 to 3.1 mg/L, the salinity range from 4 
to 4.15 ppt while the pH range from 7.41 to 8.24. The salinity of the marine pond is quite low, this might be due  
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to the direct influence of rain. The farm pumped water directly from nearby river, which means the fluctuation 
of the water parameters is common in their ponds.  
 
 
Table 1 Physico-chemical parameters of 5 sampled ponds at Setiu Marine Ponds 
 
Pond Pond Type Temperature (OC) 
Dissolved 
Oxygen 
(Mg/L) 
Salinity Ph 
1 With PVC lining 27.6 3.04 4.13 8.24 
2 Earth pond 27.5 2.53 4.15 8.00 
3 Earth pond 27.5 3.14 4.04 7.88 
4 Earth pond 32.6 2.50 4.10 7.53 
5 Earth pond 29.8 3.10 4.06 7.41 
 
 
Parasites identification 
In this study, a total of 26 fish were collected randomly from the 5 ponds. Overall, 15 out of 26 fish examined in 
this study were found infected with parasites, makes the overall prevalence of parasites infection as 61.5%. 
Ectoparasites from Protozoan group were predominantly infecting the fishes; only one sample has endoparasites 
infection. List of all parasites and the infection sites are listed in Table 2. All the protozoan parasites were found 
in mucous smear from the body surface of the fish. Four genus of Protozoan parasites were found parasitizing 
the tilapia host. A single metanauplius stage of Argulus sp. was also discovered from the mucous smear.  
 
 
Table 2 The list of parasites in the infection sites on Tilapia fish host 
Parasites Infection site 
Protozoan  
Apiosoma sp Mucous 
Ambiphrya sp,  
Chillodonella sp.,  
Ichtyobodo sp,  
 
Brachiuran 
 
Argulus sp (metanauplius stage) Mucous  
Helminth  
Unidentified helminth Intestine 
 
 
Prevalence of parasites in relation to fish size  
In this study, a total of 26 fish were collected randomly from the 5 ponds. The fishes were categorized into two 
size group based on the body weight. Fishes from group 1 (TL=10-20 cm) were randomly caught from pond 2-5, 
which are earth pond. While fishes from class size 2 (TL=30-40cm) were collected from pond 1 which is PVC 
lining pond. All ponds were supplied with continuous water sources from nearby river. Table 1 shows the 
prevalence of the parasites infection based on the two size group.  
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Table 3 Prevalence of parasites infection on Tilapia in relation to the class size 
 
Class size 
 
Standard length 
(cm) 
 
Sample number 
Number of Fish 
Infected with 
parasites 
Prevalence (%) 
1 10-20 16 9 56.25 
2 30-40 10 6 60 
 
 
According to Shotter (1973) and Iyaji et al., (2009), since size of fish generally directly related to fish age, bigger, 
older fishes tends to accumulate more parasites due to the time, space, flux of energy and opportunity to be 
infected by parasite in comparison to smaller, younger fishes. However, for this study, Spearman Correlation test 
shows that there is moderate correlation between parasites infection with size class which was statistically not 
significant (rs=-0 .041, p=0.842). The results might be affected by the imbalance and small sample size between 
the two size classes.  
 
Prevalence of parasites in relation to fish sex 
Table 4 shows the prevalence of the parasites infection in relation to the fish sex. Overall, we examined 11 male 
and 15 female fishes. The prevalence of the male infected with parasites is 54.55 % while for female 60%.  
 
 
Table 4 Prevalence of parasites infection on Tilapia in relation to the fish sex 
Host Sex Sample number 
Number of Fish 
Infected with 
parasites 
Prevalence (%) 
Male 11 6 54.55 
Female 
 15 9 60 
 
Even though the prevalence was higher in female, the result however is not statistically significant. Statistical 
analysis shows that the correlation between the sex and parasites infection are very weak in this study (Pearson 
correlation test, (rs=-0 .012, p=0.954). Several authors appointed that gender could affect the degree of parasites 
infestation due to several factors such as; the physiological state, degree of parasites resistance (Emere & Egbe, 
2006) and also habitat preference of each gender (Kennedy, 1975). In this study, all sampled fishes come from 
the same controlled environment which might equalize the parasites infestation level of both gender. Fish size 
defines the ability of fish's physiological system in self-defence towards parasitism. As half of the samples consist 
of immature small fishes with sizes ranging between 10-20 cm, their female physiological stress is not yet 
affecting their resistance towards parasites infection. 
 
Bacterial isolation and identification  
Based on Gram Staining and biochemical tests, all fish were negative for S. aureus bacterial infection. This means 
0% prevalence of bacterial infection. Tilapia is a hardy fish species and has successfully cultured all over the 
world because of their characteristic which resistance to diseases and parasites. In this recent study, good  
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husbandries in the farm positively influence the health of the cultured fish. The fluctuation of salinity also might 
contribute to the low prevalence of parasites and bacteria of the fish.  
 
CONCLUSION 
 
In conclusion, the fish cultured in Setiu Marine Ponds shows low prevalence of parasites and are free from S. 
aureus infection. The results might define the good husbandry and optimum farm management at the ponds. 
However, the small samples in this recent study might also directly influence the result. Therefore further study 
should be done by examining the parasites and bacterial infection within selected time interval for a whole year 
to see the dynamic of parasite and bacterial infection in the ponds.  
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